Introduction. Overall rates in the UK Following the Report of the Royal Sanitary Commission (1858)1, set up in the wake of the Crimean War, its chairman Sidney Herbert, together with Sir Alexander Tulloch and William Farr formed a Committee to report on the preparation of Army Medical Statistics. Their report appeared in 1861 2 and in the same year the first annual Report of the Army Medical Department (1859) was published. Medical statistics have continued to appear ever since, apart from interruptions caused by the two World Wars, and provide the basis for the sickness and mortality rates in the UK in Table 1 , though in fact the mortality rates from 1947 are global. Footnotes to Table 1 explain other variations, a major one being the shift in 1976 to a system based entirely on inpatient records. In 1975 this would have produced an admission rate of 162 per 1000 instead of the one shown. One reason for the discrepancy was that minor illness tended to be treated in Medical Reception Stations which, nevertheless, were expected since the second World War to raise the necessary documentation; this would account for some differences from pre-war rates where reception stations counted patients as 'detained'. Thus, clearly, the morbidity series proceeds in 'steps', and not only for the reasons just given. A sharp decrease around 1904 was attributed, in part, to treatment in barracks as outpatients, for such conditions as injuries (30%) and skin complaints (18%); the total rate was 430.4 per 1000 with treatment lasting on average 8.7 days. In comparison with civilians it was remarked in 1930 that a mild respiratory attack in civilian life would be treated by a few days' rest in bed, and certainly not in hospital. In 1862 it was claimed that a soldier was taken into hospital ifunfit for duty -though there was a category of 'excused duty' (1868).However, the average stay in hospital was 18.7 days for the period 1860-66, implying that 50 per 1000 of the strength were in hospital at any time. In 1952 the average stay was 16.2 days and in 1975 8.5 days. Moreover, mortality in the earlier period was very high -it has decreased over time to a greater extent than admissions, and roughly in line with civilian mortality which in this age group was about 9 per 1000 in the 1860s and is now about 1 per 1000.
When we come to consider individual diseases, as we shall do later in this paper, there is the added complication of changes in nomenclature and in
The numerous references to Reports 
Soldiers and their medical care
Apart from the two World Wars and their sequels, such as National Service, and to a degree the Boer War, the British Army since 1860 has numbered about 200 000 of whom half served overseas. The Medical Officers in the 1860s numbered about 1000, a higher ratio in relation to the strength, some 5 per 1000, than the 3.5 per 1000 of a hundred years later. They received additional training at the Army Medical School (set up in parallel with the Statistical Department) where, in 1861, of 19 candidates on a course, 17 were gazetted, the remaining two volunteering for service on the west coast ofAfrica -an ominous destination in those days! As regards nursing, the Regulations of 1798 laid down that for each Regimental Hospital there was to be 'one decent, sober woman nurse, whose duty will be to prepare the slops and comforts for the sick, and occasionally to assist in administering medicines, cooking the victuals, washing etc'.
There were always families to be looked afterthough in limited numbers in the earlier period because of the strict rules relating to marriage -and colonial troops too, but basically medical care was provided for young men, three-quarters of them under the age of 30. Selected for their fitness -though there was the occasional complaint about those 'driven to take the shilling' (1868)-they reflected the population from which they were drawn: of those serving in 1860 about 40% were unable to write, though of these half could read. By 1905 compulsory education had largely eliminated this deficiency. Conditions for the soldier improved as the country willed the means, following the Crimean war and the Cardwell reforms of 1870-3, and Lord Haldane's proposals of 1907, though ameliorations took place all the time as the result of the efforts not least of the medical services: these alone were not sufficient to attract the 30-40 000 recruits needed each year up to the First World War; unemployment remained an important stimulus. (The annual number of recruits needed is now much lower owing to a 1000, and deaths 2.9 per 1000. The UK was not free from the consequences of exotically acquired diseases, for instance malaria relapses, and in comparisons with the civilian population a higher mortality over the age of 30 was attributed to service in unhealthy climates. But the home country had its problems too, from the agues (1860) and pulmonary ailments (1882) of the Eastern counties to the London fog (1922).
Accommodation, clothing, food GM Trevelyan", in a discussion of Wellington's army, mentioned that at last barracks were built to house the troops, putting an end to billeting on publichouses. However, crowding became a problem to medical eyes (1868) intent on more space and improved ventilation -on which health depended, particularly in the avoidance of phthisis. A reference to 1842-3 mentioned the 'horrible state of the atmosphere', with only 6 inches between men's cots. (A similar concern in 1921, referring to the influenza epidemic of 1918, was about the need for 6 feet of wall space to prevent droplet spread.) Double bunking was already in existence in 1869 and, of course, was still used of necessity by the huge conscript armies of this century. The accommodation for families is, perhaps, less familiar nowadays. At Gosport in 1860 it was a matter for congratulation that each family had a separate room, with a general wash-house. Elsewhere (Shorncliffe, 1864) there were still four or five families in a hut, with curtain screens. The MO's in Malta (1861) were well aware of what was needed ... Money, money. One way in which demand was restrained was by permitting only 1 in 10 soldiers to marry -at least they got no marriage allowance. By 1877 families with 3 or more children at Aldershot had two rooms, though at Preston in 1896 there were still many with one room only, and in 1907 a problem is still implied by the statement that single-room quarters were being abolished wherever possible. Lighting followed civilian innovation: tallow dips in Toronto 1861-'an excuse to go to gas-lit places out of barracks'; gas light in new barracks at Colchester 1864; large kerosene lamps in Hong Kong cheered up the barracks there; electric light being installed at Malta (1896), Colchester hospital (1898), sanctioned at Aldershot (1900) where, however, oil lamps were still widely used in 1906 and incandescent gas burners were replacing an older type. Electric lighting had been installed practically everywhere by 1930.
Heating and ventilation were twin concerns, and the central iron stove was a feature in huts at Colchester (1860).An extra blanket would be provided in the cold of winter to complete the bedding of a straw mattress and bolster, with two blankets and sheets, and a woollen rug. (I myself have no recollection whatsoever of sheets during World War II.) Flannel was the great preservative as far as individuals were concerned: flannel shirts were being issued to all recruits by 1865 and seen as a necessary protection against pulmonary and rheumatic ailments. But even in tropical climates it was a buttress against infection, specifically in the form of a cholera belt -a sort of cummerbund wound twice round the waist. One lone protest against its use (1880) quotes the regulations as being exceeded by the wearing of as many as nine folds of flannel round the body, and dates 'this extraordinary delusion about flannel' from the close of the 18th century, becoming more general after the cholera epidemic of 1831-2. A similar sort of benefit appears to have been expected from the spine-pad (spine-protector or back-pad, Egypt 1883). As late as 1907, in China, a puttee was being worn round the waist in place of a cholera belt; although felt to be a safeguard against abdominal chills it had the disadvantage of preventing free ventilation.
With regard to food the standard daily ration overseas was, for example in India (1859), lIb meat and lIb bread, plus vegetables and so on, and 1 quart of porter. At home, in Aldershot (1860) for example, it was % lb meat (including bone), 114 lb bread, plus vegetables and milk. As to the preparation of the meat, many preferred soup and bouilli to the less substantial roast. In the field the ration was increased, as in Egypt (1883) where it became 114 lb fresh meat (or lIb preserved) and 114 lb bread (or lIb biscuit), with % lb potatoes or fresh vegetables, etc. 1896 saw the introduction in Africa of 'Maconochie's rations', 2 lb tins of meat and vegetables, the grandson of which, in the Second World War, was the compo ration, which included also tinned puddings, and so on. A parallel development (1912)was the emergency or iron ration of preserved meat, biscuit, cheese, meat extract, tea and sugar. Trials of Liebig's Extractum Carnis had taken place as long ago as 1863. In terms of calories (strictly, kcal) the diet in 1936 supplied 3600; during the war and for some years thereafter there were cuts in the home service ration scales, for example down to 31f.a oz of meat as civilian rationing tightened, though no ill effects were reported. In 1948 a nutritional survey of calorie intakes concluded that there was a requirement of 3200 calories for moderately hard work, 3800 for hard to strenuous, a supplement of 900 calories being obtained from other sources such as the NAAFI. It has repeatedly been argued (eg Bengal, 1882) that resorting to canteen food is evidence of an inadequate ration, though it obviously has a social value too.
Cholera
The use of the cholera belt may have been wide of the mark but death rates reaching 353 per 1000 strength, such as at Mean Meer (Lahore) in 1861, were devastating in the absence of the means of controlling the disease, short of evacuating an area which was resorted to when an outbreak threatened. Once it took hold the mortality reached almost two-thirds: 837 deaths out of 1303 admissions in Bengal, 1861; 425 out of 643 cases in the Punjab, 1866. Before Koch's discovery of the cholera vibrio in 1883 it was disputed whether the disease was airborne or waterborne, Professor Pettenkofer taking the former view in 1855, despite John Snow's investigations, and seeking to prove the point by drinking a glassful of contaminated water! Enteric (typhoid) fever Another of the intestinal diseases, whose impact was later -indeed it was 'unknown' in India in 1861, and designated as continued fever; it was thought to arise from 'sewer effiuvia'. Although Eberth discovered the typhoid bacillus in 1880 its dissemination remained obscure, as to whether water, flies, or wind-blown dust were to blame. Inoculation trials began before the outbreak of the Boer War, in which the disease accounted for more casualties (and killed more) than the enemy: the admision rate was 103. 9 Other camp diseases have not yielded to vaccination, and dysentery and diarrhoea -albeit less lethallywere a particular problem in the 'fly-infested' Middle East (Report for 1946-8) and continued while British troops remained there, with an annual admission rate of 63 per 1000 in 1956 7 • Malaria and other fevers In the early 1860s miasma was accounted the cause of intermittent as well as remittent fevers, having its In 1896 a West African correspondent complained of the pernicious effect of the direct rays of the sun, and affirmed the absolute necessity of a little alcohol at dinner. This was a year before Sir Ronald Ross worked out the role of the Anopheles mosquito in transmitting the malaria parasite to man; others had already postulated the mosquito bite as responsible. In India the admission rates in 1895 and 1896 were 342.2 per 1000 and 252.9 per 1000, with death rates of 0.6 and 0.5 per 1000. Again, the rate in 1921, stated to be the worst since 1900, was 321. A peril akin to malaria in being conveyed by mosquito bite was yellow fever -as confirmed by an American investigation in Cuba (1900). Bermuda had had an outbreak of horrifying proportions in 1864, half the garrison being struck down of whom a third died, the spread apparently being checked eventually by the cold weather. The report on this epidemic (1863) mentions that records of malignant fevers go back to 1699 (before there was a military garrison); the outbreak of 1837 was the first to be named 'yellow fever'.
Tuberculosis
The relatively high mortality in both the military and civil populations in the UK in the 19th century was Table 2 .1 shows, more directly, the parallel decline in the Army, in terms both of admission rates and death rates. A potent cause, as far as the Army was concerned, was said (1872) to be overcrowding in the barracks which had greatly improved, nevertheless, in the space of 20 years and, indeed, the death rate among Infantry regiments came down from 8.1 per 1000 in 1837-46 to 2.6 per 1000 in 1859. In 1879 the disease still accounted for a third of all deaths in the UK. By 1882 Koch had discovered the tubercle bacillus, but it was another 70 years before chemotherapy could be said to have brought the mortality under control.
Respiratory conditions Despite many changes of classification it is possible to get a broad picture from Table 2 .2 of the trends in respiratory conditions, which still constitute a fifth of all admissions, though epidemics, for instance of influenza, have resulted in peaks from time to time. The most serious condition, at least until the second World War, was pneumonia, though fortunately this also yielded to chemotherapy (1949-50 Report). The influenza rates fluctuated more widely than is evident from the 5·year groupings in Table 2 It will be observed that the common cold was given a separate heading from 1933. Tonsillitis is by no means confined to the UK and the incidence remained as high in the Middle East until the troops were withdrawn", Rheumatic fever and rheumatism Rheumatic fever could be found in the text of the Reports from 1901 but was not accorded a heading of its own until 1908. Before 1910 the incidence was 7.5 per 1000, then until the First World War it averaged 5.2 per 1000. Between the wars it averaged 2 per 1000 and afterwards was down to 1 per 1000, diminishing to 0.1 per 1000 by the early 1970s. In the 19th century it was included with rheumatism which, in the first decade from 1859, was split into acute and chronic in the ratio 56 : 44, the total rate diminishing from 54 per 1000 in 1859 to half that by the end of the century.
Smoking and disease Before the cigarette had arrived the 'smoker's heart' was being referred to (1868). In Bermuda (1880) cases of palpitation were attributed to excessive use of the 'cheap coast tobacco'; and further on in the same volume an interesting survey of ages showed that smoking had begun at age 8 in one case, though mainly it began over the age of 16. Bird's eye or shag were smoked by 10 per cent, the remainder using a cheaper material known as twist. This 'villainous' stuff, smoked in clay pipes, was sold in every canteen and it was thought 'The use of the cigar and cigarette might be encouraged in lieu'! By 1906, however, valvular disease (VDH) and disordered action of the heart (DAR) were held to be partly due to smoking cheap cigarettes, which were growing in popularity.
The figures for diseases of the circulatory system are difficult to interpret, as may be guessed from the several footnotes needed for Table 2. 1. It remains, as it has always been, an important source of deaths, but in line with other deaths from disease, they have been lower this century. As far as incidence is concerned, a breakdown in 1896 in the UK gives palpitation 495 cases, valvular disease of the heart 356, varicose veins 227, aneurysm 15 as the chief causes. Deaths included fatty degeneration of the heart, pericarditis and syncope. Smoking was not blamed necessarily. In 1923 it was stated that a third of the cases of rheumatic fever developed VDH. Back in 1870 circulatory diseases might be attributed to such aspects of a soldier's life as pack drill, severe exercise, and constriction of the chest from tight clothing -aggravated by habits of intemperance or debauchery. Tumours and cysts, later neoplasms, were only shown as a group from 1921. Before that, it is possible to extract, for example in 1913, categories such as papilloma, sarcoma etc. which add up to 1.3 per 1000, deaths 0.1 per 1000; however, it would require specialist knowledge to pursue this line of research.
Deaths from neoplasms constitute, with heart conditions, the chief remaining threats to the life of the soldier from disease at the present time.
Skin conditions There are some gaps in Table 2 .3 due, for instance, to scabies going unrecorded for a period of 30 years, and being at first classed with parasitic disease. From 1869 the Integumentary System was divided into Diseases of Cellular Tissue and of the Cutaneous System, and various other changes took place subsequently such as the re-naming of the first group Diseases of the Areolar Tissue from the 1921 Report onwards. The only fatalities amounting to as much as 0.1 per 1000 occurred with erysipelas up to 1875. 'Scabies', it was remarked in the 1921 and 1932 Reports, 'could be acquired on leave'. All Commands have continued to suffer from skin conditions, especially in the hotter climates?
Mental diseases
The difficulty here is with classification and nomenclature. Although Table 2 .1 shows a continuous series since the 1880s there has been 'doubt and error in diagnosis of unsound mind into classifications' since 1861. There is an obvious rise in admission rates after the Second World War, one reason being that patients have been treated instead of discharged through administrative channels as unsatisfactory soldiers (1949-50). A few years before the war there had been an increase due to reclassification of neurasthenia and hysteria (1933) . In earlier times DT's and the effects of alcohol were classified as poisons: in 1872 the rates for these were 1.4 and 0.5 per 1000 respectively, in addition to the cases of hysteria (5) mania (29) and dementia (113), included in the nervous system, which gave a rate of 1.6 per 1000. In 1888 the rate of 1.5 per 1000 for mental diseases was paralleled by a rate of 3.5 per 1000 for alcoholism. The problems of drink were tackled in various ways, for instance by encouraging the use of malt liquors in Army canteens -beer marked the good soldier in 1860 by comparison with 'the poisonous product of grogshops'. Gymnasia were opened as well as soldiers' institutes, and sports encouraged, with moral considerations in mind as much as improvements in physique. The temperance movement gained some successes, such as the 1 in 10 abstainers reported from Bengal in 1882.
Venereal diseases A great deal of the sickness absence in the early period was due to venereal diseases (Table 2. 3) and this was not just a case of recording each episode whether or not it resulted in hospitalization as became customary after the Second World War, at least until 1964: the average duration of stay in 1859 was over 23 days. The problem was serious enough to lead to the passing of the Contagious Diseases Acts of 1864 and 1866 which applied to garrison towns and seaports. In May 1883 compulsory examination of women under the Acts was abolished, and finally the Acts themselves in 1885. The 20-year experiment does not appear to have achieved its aim, any more than the Royal Warrant of October 1873 by which soldiers forfeited their pay whilst under treatment, which led to concealment -with possibly the sufferer being treated by a civilian practitioner. The opposite tactic was also tried (1921)of threatening punishment for not reporting sick. Venereal diseases were even more prevalent overseas: in India, for example, the admission rate was 470.0 per 1000 in 1895, with 0.2 per 1000 deaths; it went down to 110.4 per 1000 in 1921 and 45.0 per 1000 in 1938. The mantle oflndia fell upon the Far East which still averaged 97.5 per 1000 in 1950-56 7 . It was recognized quite early (1869) that debarring all but a minority from marrying would result in promiscuity. Measures later on included recreational facilities, the spread of intemperance and -more directly -the provision of 'preventive outfits ' (1922) and early treatment rooms (1931) . Within a couple of decades it was found that gonorrhoea yielded readily to penicillin treatment and so finally this disease appeared to have been brought under control as syphilis had been after the First World War. Nevertheless the incidence remained quite high in the Far East, accounting for over 40% of the seven-year average quoted above.
Injuries This section will deal with injuries not due to enemy action, as far as they can be excluded. Injuries have always been a major cause of death, and increasingly so in a relative sense as tuberculosis, for instance, became treatable. Bearing in mind that from 1947 it is global deaths that are being considered, the rates are unduly high in relation to UK admissions because three times as many died of injury overseas despite the numbers at risk being roughly equal (at least this was so in 1950-56 7 ) . This was due in large part to motor vehicle accidents. The problem is, of course, equally one for the civilian population, and the Army has occasionally taken the lead, as in compelling motor-cyclists to wear helmets. A note on this appears in the 1953 Report.
War casualties
The advent of a war of any magnitude has tended to scupper arrangements for providing statistics in peacetime -not only as regards casualties but also diseases. In the South African war (1899-1902) this applied to the theatre of operations, though the UK continued to produce the figures. But in 1914-18 the system of returns was thought to be too elaborate altogether, and a hiatus occurred in the UK as well. In 1939-45 there was the further complication of a civilian-manned Emergency Medical Service. In respect of casualties one has, therefore, to rely on historical accounts which are based perhaps on administrative sources such as War Office manpower returns, with a concern for losses of all types, including 'missing'.
Ifwe start with the Waterloo campaign, the British casualties at Quatre Bras and Waterloo on 16-18 June 1815 were, according to a paper in the Journal ofthe Statistical Society12, 2126 killed and 8140 wounded in a force of 49 900 (ofcourse, there were allied troops involved as well). Thus the total casualty rate was 205.7 per 1000 of which 42.6 per 1000 were killed; the ratio of 1 : 5 was the expected one, according to the writer. From the point of view expressed in Parliamentary Papers'" losses to the Army that year (excluding much of India, however) were 24662, consisting of 6527 deaths (not just in battle -the following year there were 4437 deaths), 13081 discharged from the Army and 5054 desertions, 3374 of them in the UK. Waterloo itself was too short a battle for sickness to be a feature but the Duke of Wellington had recently experienced six long years, 1808-14, of the Peninsular War during which 21% of an average force of 44500 were always sick in hospital''. (If the average stay was as much as 30 days, this would imply an annual admission rate of 2555 per 1000.) One hundred years earlier the Duke of Marlborough, in his Despatches of 1704, made a comment that could be held to justify boldness of tactics:
'Our people are advancing by the sap, in order to make a lodgement on the counterscarp. This method may save a few men, but will cost the more time, and it may be a great many more men in the end by sickness. '2 In the Crimea (1954-6) the constantly sick in hospital reached a level of 37%, for a time, among the infantry before Sebastopol. As the Report-says, 'If soldiers die in battle by hundreds, they die of disease in hospitals by thousands'. One thousand nine hundred and thirty-three were killed in action", and 2314 died of wounds and injuries, but 15 398 died of disease.
Almost 50 years later in South Africa deaths in battle, as was mentioned under enteric (typhoid) fever, were still outnumbered by disease which accounted for 20.4 deaths per 1000 annually out of an admission rate of 728 per 1000 (excluding wounded): the ratios killed in action were 9.5 per 1000 annually and died of wounds 3.3 per 1000.
A dozen years afterwards the Great War -which, alas, had to be re-designated the First World Warshowed 'the overwhelming importance again of surgery in war ' (1923) . It was the first war, as distinct from battle, in which deaths from enemy action outnumbered those from disease. However, apart from the Western Front, it may be deduced that the overseas rates for killed and died of wounds were 15.5 per 1000 and for deaths from disease and injury 23.8 per 1000 comparable, indeed to the South African war. On the Western Front the average numbers killed annually were 61.7 per 1000, died of wounds 24.5 per 1000 and others wounded 297.4 per 1000 (a total of 383.6 per 1000);this is taken over the whole of the British Expeditionary Force.
In the Second World War the Army was smaller in size, due to the substantial numbers serving in the Royal Air Force. But even taking this into account the 144000 killed and died of wounds (not separated in the statistics) were many fewer than the 585 000 of the First World War. Unfortunately, the numbers wounded in the Second World War are not known completely because of defective documentation, eg because casualties treated in Field Medical Units did not reach hospital -clearly the 240 000 given in the official History" is much too Iowa figure, and should be perhaps twice as high: in the First World War the wounded numbered 2 million. The chief difference between the wars was, of course, the protracted fighting on the Western Front involving an army that averaged 1.5 million over the 4 years. 
Forthcoming events

